The actin cytoskeleton response to oxidants: from small heat shock protein phosphorylation to changes in the redox state of actin itself.
Actin is the major constituent of the cytoskeleton of almost all the eukaryotic cells. In vitro experiments have indicated that oxidant-stressed nonmuscle mammalian cells undergo remarkable changes in their morphology and in the structure of the actin cytoskeleton, often resulting in plasma membrane blebbing. Although the microfilament network is one of the earliest targets of oxidative stress, the mechanism by which oxidants change both the structure and the spatial organization of actin filaments is still a matter of debate and far from being fully elucidated. Starting from the 2-fold role of oxidants as injurious by-products of cellular metabolism and essential participants in cell signaling and regulation, this review attempts to gather the most relevant information related to (i) the activation of mitogen-activated protein (MAP) kinase stress-activated protein kinase-2/p38 (SAPK2/p38) which, via MAP kinase-activated protein (MAPKAP) kinase 2/3, leads to the phosphorylation of the actin polymerization (F-actin) modulator 25/27 kDa heat shock protein (HSP25/27), whose phosphorylation is causally related to the regulation of microfilament dynamics following oxidative stress; (ii) the alteration of the redox state of actin or some actin regulatory proteins. The actin cytoskeleton response to oxidants is discussed on the basis of the growing body of evidence indicating the actin system as the most sensitive constituent of the cytoskeleton to the oxidant attack.